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Abstract
At the end of 2010, the Connecticut Departments of Agriculture and Environmental Protection
agreed to extend the Connecticut Grown label associated with agricultural products grown in the
state of Connecticut to forest products traceable to Connecticut sources. Private forestland
owners own 85 percent of the forests in Connecticut, which has led to the preliminary promotion
of the label to be connected to small local enterprise. Furthermore, to qualify for the label the
wood must be harvested following environmental guidelines set by the DEEP.
The success of this program hinges on consumer interest in a locally grown label and
how it relates to the wood products being purchased. Relatively little research has been done on
consumer perceptions of local origin outside of food products. This gives rise to several relevant
questions: Which aspects of this “Connecticut Grown” label adds value to wood products? What
are the opinions and attitudes of wood purchasing consumers and how do they relate to
preferences for the labeled products? What type of consumers should this label be marketed
towards, and what aspects of this label motivate their interest?
To elicit consumer preferences for various aspects of the Connecticut Grown label, 6
choice experiments were designed for three different wood products (a small bundle of firewood,
a cord of firewood, and hardwood flooring) for a total of 18 choice experiments. The choice
experiments were conducted using in-person surveys during the summer and fall of 2012 and
online surveys. Only residents of eastern Connecticut were surveyed and included in the
analysis.
To examine how consumer preferences relate to one another latent class models are
estimated. With the latent class model, classes of consumers who share revealed purchase
preferences are identified, as well as which attributes drive their preferences.
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If rural enterprises can create value for forest landowners and rural communities then
agricultural and forestlands may be less at-risk to development. This can create public benefits as
well, including decreased transportation and energy use and increased environmental
stewardship. This research provides a better understanding of how a Connecticut Grown label
can help contribute to the viability of such rural enterprises. The results of this research help the
state of Connecticut with promoting Connecticut Grown labels by identifying what factors are
the most important in the purchase decisions of wood purchasing consumers. In addition, these
results help identify what aspects of Connecticut Grown labels are important to consumers,
thereby allowing for improved implementation of such programs.
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Introduction
Towards the end of 2010, the Connecticut Departments of Agriculture (DoAg) and
Environmental Protection (DEP)—now the Department of Energy and Environmental Protection
(DEEP)—agreed to extend the Connecticut Grown label (CT Grown) associated with
agricultural products grown in the state of Connecticut to forest products traceable to
Connecticut sources. In Connecticut, private forestland owners own 85 percent of the forestland
(DEEP, Connecticut Grown Forest Products), thus the preliminary promotion of the label has
been connected to small local enterprise. Furthermore, to qualify for the label the wood must be
harvested following environmental guidelines set by the DEEP (DEEP, Application for
Connecticut Grown Forest Product Producer).
Approximately 1.7 million acres of Connecticut—nearly 60 percent of the state’s land
area—are forested (Wharton et al., 2004), making wood products an attractive economic option.
The rationale behind the expansion of the label is to create an economically viable network of
wood producers within the state of Connecticut for the purpose of stimulating rural economic
activity and to promote positive forest management practices. The success of this program hinges
on consumer interest in locally grown products, a locally grown label and how the label relates to
the wood products being purchased. To date, relatively little research has been done on consumer
perceptions of local origin outside of food products. This lack of solid previous research gives
rise to several relevant questions: Which aspects of a Connecticut Grown label add value to
wood products? What are the opinions and attitudes of wood purchasing consumers and how do
they relate to preferences for the labeled products? What type of consumers should this label be
marketed towards, and what aspects of this label motivate their interest?
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To answer these questions, it is necessary to understand how various aspects of the
purchase decision influence what consumers decide to purchase. To this end, three survey based
choice experiments were developed involving three different wood products: bundled wood,
cordwood and hardwood flooring. These products were chosen to represent different price points
and purchase motivations; characteristics which may affect how consumers view the CT Grown
label and other included attributes. The use of multiple products allowed a better understanding
of the entire wood products market instead of just a single product. Consumers from eastern
Connecticut were surveyed using on-site survey procedures and online surveys. In the end a total
of 496 surveys were collected.
The survey responses were used to identify consumer preferences for the various product
attributes, including the Connecticut Grown label. Specifically, consumer preferences were
estimated using latent class modeling procedures. All attributes included in this study had a
statistically significant effect on consumer preferences across all products. Two distinct
consumer classes were found across all three products. Consumers in the first class have positive
preferences for a forest of origin outside of CT state boundaries as well as a positive preference
for the CT Grown label. In focus groups used to vet the surveys, some respondents expressed
views which suggest hesitancy surrounding local origin independent of a state label but
expressed trust in the CT Grown label. This class closely aligns with this focus group opinion.
The second distinct class of consumers has positive preferences for a number of different
forest of origin designations, being relatively indifferent between forest of origin designations
within New England, Southern New England, and Connecticut. This class also had willingness to
pay (WTP) values for the CT Grown label that varied significantly among the three products
studied, with much higher WTP for the hardwood flooring than the heating wood products. This
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corresponds well with focus group respondents that claimed interest in more local forests of
origin while also expressing hesitancy in trusting the CT Grown label claims, viewing it
primarily as a marketing scheme. Overall the CT Grown label seems elicits a positive WTP from
all consumers in the study, with the finished good in the product receiving the most beneficial
effect.
Literature Review on Willingness to Pay for Product Attributes
State Origin
Product origin labels have become an important differentiation characteristic and a major
marketing strategy for many agricultural products. “Made in” designations (e.g. Made in the
USA, Made in China) convey information that consumers may find valuable and which might
affect their purchase decision (Awada and Amalia, 2012, DeBono and Ruben, 1995, Myung-Soo,
2005, Loureiro and Umberger, 2007). In the United Sates, state-based labels are becoming
increasingly popular. Prior to 2000 only about half the states had state sponsored agricultural
marketing programs, whereas now all 50 states have a state sponsored label (Onken and Bernard,
2010).
To date, studies of consumer preferences for state and regional attributes have focused
mostly on food products. Darby et al. (2008) found that consumers in Ohio had a willingness to
pay (WTP) of up to $0.92 more for a quart of strawberries that were grown locally over those
with a “grown in the U.S.” guarantee. Consumers in three northern New England states were
found to have 13 to 20 percent WTP premium for lower cost (under $5) specialty food products
from their states. For more expensive goods (over $20) a 9 to 10 percent WTP premium for the
local good was present (Giraud et al., 2005).
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Colorado residents were found to have a WTP of 9.37 cents over the initial $1 per pound
price for Colorado grown potatoes, a premium of approximately 10 percent. This WTP value was
higher than either the organic or GMO-free attributes in the study (Loureiro and Hines, 2002).
Pennsylvania consumers had significant, positive preferences for a Pennsylvania grown label as
well (Wirth et al., 2011).
Studies on wood products have been limited, however. One study examined Architect
preferences for hardwood flooring in the northwestern United States (Macias and Knowles,
2011). They found that wood sourced from Oregon or Washington was preferred to wood from
an unspecified source.
Local Origin
Consumers have differing opinions on what exactly “local” means to them and why it might add
value to the product in question. In a survey of Tennessee residents, slightly fewer than 66
percent of the people surveyed said that they would pay more for fresh produce with a state
label—with 44 percent of the sample saying that they would pay more just because it was locally
grown, and 39 percent saying that locally grown meant better quality to them. Approximately 55
percent said that they would pay more for agricultural goods that were processed in state—with
50 percent saying that they would pay more just because it was processed in state and 19 percent
saying that locally grown denoted a higher quality processed product (Brooker and Eastwood,
1989). Darby et al. (2008) found that the local attribute connoted an idea of increased freshness
and put forward a non-corporate image that consumers preferred. Wirth et al. (2011) similarly
found this idea of freshness being associated with local produce among Pennsylvania consumers.
Overall, it appears that the definition of local is an important consideration for studies regarding
locally grown or state certified.
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An important question not addressed by most research, however, is what is the
geographic extent that consumers consider to be local. Darby et al., 2008 examined the definition
of local in a study of consumer WTP for strawberries. Four origin levels were included in their
experiment: grown outside of the USA, grown within the USA, grown within the state of Ohio,
and grown nearby. The study found no statistically significant difference between the “within the
state of Ohio” and “grown nearby” levels, opting to combine the two levels into one composite
local level in their final analysis (Darby et al., 2008).
Environmental Impact
Another consideration relevant to our particular products is not only the source of the products,
but the impact that harvesting the products has on the environment. An increasing number of
consumers have shown concern with the environmental impact of the products they are buying
(Aguilar, 2008, Gronroos and Bower,1999; Kozak et al., 2004). Consumers express these
concerns through purchasing products that meet the environmental standards that they expect
(Hansmann et al., 2004). This interest in purchasing environmentally friendly products has led to
the creation of various labeling schemes meant to inform consumers of a product’s
environmental characteristics.
Studies have shown that consumers care about environmental certification when making
their purchase decisions, though it is not always the top priority. Anderson and Hansen (2004)
found that among Oregon State University undergraduates shopping for a wooden CD rack
respondents ranked environment certification as the third most desirable attribute, behind price
and whether the wood was a solid or composite board. However, they did find that for 20.8
percent of the respondent’s environmental certification was the most important product attribute.
A study of recent buyers of new homes found that 36 percent of those surveyed in Chicago and
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24 percent of those surveyed in Minneapolis-St. Paul said that they would have paid an average
of a 1 to 2 percent premium for their recently purchased home had the wood products used in the
construction been environmentally certified (Gronroos and Bower, 1999). Similarly Jensen et al.
(2004) found that approximately 35 percent of consumers would pay a premium for
environmentally certified products. In fact, they identified a 13 percent WTP premium for a
shelving board, an 8 percent premium for an oak chair and a 5.6 percent premium for an oak
table. Aguilar and Vlosky (2007) found that a majority of consumers in the US are willing to pay
a 10 to 25 percent premium for environmental certification of three products: a ready to assemble
chair, a dining room set, and a kitchen remodeling job.
Not all consumers agree with the relative importance of environmental certification,
however. Macias and Knowles (2011) in a survey of Architects in the northwestern United States
found that environmental certification ranked last among the product attributes studied, with
wood source and price being found more important. There seems to be some heterogeneity in the
environmental certification preferences. Depending on product—and the subset of consumers
who have interest in that product—preferences for any of these attributes can vary.
There is doubt as to whether these hypothetical WTP found in these studies will actually
pan out in the real world marketplace. Few studies adequately address this problem. Anderson
and Hansen (2004) set up an experiment in a real world situation. At Home Depot stores in
Oregon consumers were offered plywood products that, other than the ecolabel being present on
only a subset, were virtually identical. When the products were offered at the same price the
labeled plywood had more than twice the sales volume as the unlabeled product. When priced at
a 2% premium however the sales of the labeled product were only 60% that of the cheaper
unlabeled product. This finding shows a significant subset of consumers who would be willing to
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pay a premium for labeled product and an even larger subset who would be willing to purchase
the product at the same price might possibly exist in a real market. The authors caution that the
limited time-frame and small sample size keeps the results from being generalizable to a large
population, but the results are encouraging towards the efficacy of other studies.
Survey Design
Surveys were designed to collect consumer information and conduct choice experiments for
three different wood products. Only respondents from eastern Connecticut were surveyed.
Surveys were comprised of 3 distinct sections. The first section collected information on basic
knowledge of the wood products in question including how often the person purchased the
product and what was their self-reported level of current knowledge about the product origin
(Appendix A-1). In addition, this section elicited what geographic range consumers thought was
acceptable to define a wood product as being local. Finally, measures of local and environmental
attitudes were collected through seven Likert-scale questions. These attitudinal questions were
created by the researchers and are focused on how these attitudes might be connected with wood
products (Appendix A-2).
After completing the first section, the participants completed six choice experiments for
each of the three wood products. Each choice experiment offered four different options with the
fourth option being constant across experiments. In total, there were 18 choice experiments
shown to each respondent. A final section gathered demographic information about the
respondents.
The products (a campfire-sized bundle of firewood, a cord of wood for home heating and
hardwood flooring) were selected to represent a variety of price points and purchase motivations.
A small bundle of firewood is a cheap product that tends to function as a convenience purchase.
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A cord of firewood is a more expensive product and is regularly purchased by consumers.
Hardwood flooring has a much higher price point than either of the other two products and is
rarely purchased by consumers, serving as more of a luxury purchase.
Product attributes identified various economic, environmental and product origin
characteristics of each product. Table 1 describes the attributes and the various levels for each
attribute.
The CT Grown label—being the primary focus of this study, is included. The rich body
of literature relating to environmental labeling advises the inclusion of a guarantee of
environmental protections being followed during harvest. Differing definitions of what local
means to different individuals informs the inclusion of guarantees on open space protection and
of land-based economy support. There is an origin guarantee indicative to the CT Grown label;
however a more complete understanding of forest of origin is desirable, leading to the inclusion
of an attribute relating to the geographic specificity of the forest of origin guarantee. The forest
of origin attribute had multiple levels in which the geographic area specified became more
specific—with one end of the category spectrum offering a guarantee that the product was grown
somewhere in the northeastern United States and the other end guaranteeing that it was grown
directly outside of one’s own town. The type of seller was included as wellto remove the
possible confounding effect that it might have on the other attributes. For some consumers the
concept of local might mean making purchases from a local business. Allowing consumers an
option to select a small seller allows us to identify how the decision to make a local purchase
differs from preferences for local or a state label. The inclusion of this attribute offers a way for
survey respondents to signal their support for local business without necessarily having to mark
their support for locally grown products.
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The CT Grown label guarantees an origin within 10 miles of the state of Connecticut, so
in the choice experiment the CT Grown label was constrained to not appear alongside forest of
origin categories that were larger than that. The label only appears alongside the forests of origin
categories of Southern New England, Connecticut, or Local Forest. All attributes were effects
coded in the final dataset with the exception of price, which was a continuous variable. An
example choice question is shown in Appendix B.
Prior to the choice experiments a brief instructional page was included. This page
introduced the hypothetical purchase situation, informing the participant that any characteristic
not specifically listed should be considered identical across all products and reminding
participants to take into account their own budget constraints. Budgetary reminders are good
practice for choice experiments, leading to more valid attribute valuations (Loomis et al., 1994).
Half of the respondents received additional information about the particular requirements and
goals of the Connecticut Grown label. This informational treatment allowed us to test if
education regarding the label might affect consumer preferences.
Three focus groups were conducted to vet the survey design and generate prior values for
use in creating an efficient design in Ngene (Choice Metrics, 2012). The focus groups aided in
ensuring that the language used in the survey matched the intended meaning—that the
participants viewed the products in the way that the researchers intended them to (Johnson et al.,
1995). This was particularly important for the instructional page. Focus groups also aided in
ascertaining the effect that formatting had on the ease of survey use and editing how the
questions were ordered and formatted. The focus groups’ comments facilitated our efforts to
assure the attribute descriptions were reasonable and conveyed the intended meaning. Further,
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they provided more in-depth justification regarding their preferences for certain attributes;
information that aided in the interpretation of our results.
The design of the experiments followed efficient design theory, which minimizes
standard errors for the parameter estimates through the asymptotic variance covariance (AVC)
matrix (the roots of the diagonal of this matrix are the asymptotic standard errors) derived from
the parameter values. While projected values can be included to improve the efficiency of the
design (Choice Metrics, 2012), we included prior values obtained from the initial choice
experiments conducted during the focus groups. There are different definitions of efficiency
within efficient design theory. In this study, C-error efficiency criteria was used, which attempts
to minimize the variance of the ratio of two parameters. Since WTP is calculated as a ratio of
attribute coefficients over price coefficients, C-error optimization is particularly useful (Scarpa
and Rose, 2008)
Due to the number of attributes included in the experiment, a large number of choice
experiments were necessary to identify the influence of each attribute on consumer choices. The
survey length would be unreasonably long should all of the questions be shown to a single
individual. To this end, the questions were specified to appear in two blocks of questions.
Due to survey length, fatigue could affect the choices made by survey participants which
would affect the responses toward the end of the survey. To address this issue multiple versions
of the survey were created which varied the order of products. Including the informational
treatment, the 2 blocks present in the Ngene design, and varying the order of products to reduce
the effect of fatigue, we ended up with twelve versions of the survey. A table describing the
specifics of the version ordering is found in Appendix C.
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Data Collection
The choice experiments were conducted using in-person surveys during the summer and fall of
2012. Online surveys were conducted by Qualtrics1 during the fall of 2012. Only residents of
eastern Connecticut were surveyed and included in the analysis. A total of 496 surveys were
gathered, (199 in-person, 297 online) with various levels of completion observed. A total of 2915
choice scenarios fit for use in the final models were gathered for the bundled wood product, 2939
for cordwood, and 2939 for hardwood flooring.
The surveys that were gathered in-person were primarily collected at small businesses
across eastern Connecticut. The businesses consisted of places where people who have
familiarity with a variety of wood products are likely to shop, such as hardware stores and
lumberyards. Survey sites also included farmers’ markets, which attract consumers familiar with
the Connecticut Grown label due to its prevalence in local agricultural products, and a few state
fairs that offered access to a large number of attendees. Surveys were not conducted at big-box
retailers due to difficulty in getting permission to survey on those sites.
Potential survey respondents were approached on-site and asked to complete the survey,
which was estimated to take 15 minutes. A significant number of people claimed to not have
time to complete the survey on site and asked if it was possible to take the surveys home and
mail them back. Individuals who offered to do so were provided with an addressed and prepaid
envelope to aid in returning competed surveys.
The online survey managed through Qualtrics targeted a panel of respondents who had
made purchases from Lowes or Home Depot in the preceding six-month period. This contrasted
1

Qualtrics is used by a large number of corporations and universities for a large variety of uses, including a

significant number of discrete choice experiment studies in both academia and marketing analytics.
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with our in-person survey sample. The design was kept as close as possible to the paper survey,
with the same language used and similar formatting and page breaks, to minimize any effect that
presentation might have on the data.
Empirical Methods
Consumer preference functions represent the utility that a person gains from the purchase of
product as a function of various attributes of that product.
(1)
 

 
           
 

  ! " #$#  % & #  '

The utility for product p is a function of the definable attribute characteristics of interest in this
study: the presence of the CT grown label, the type of Seller providing the good, the presence of
an Environmental Stewardship guarantee, the presence of a Local Stewardship guarantee, one of
the mutually exclusive forest of origin categories, price, and a random error term.
There can be heterogeneous preferences for product attributes among a given population.
Accounting for such heterogeneity gives a more exact picture of individual preference, and leads
to more validity in estimations of consumer demand and willingness to pay for various attributes.
Latent class modeling (LCM) is used to identify heterogeneity at a group level. The LCM
approach depicts a population as consisting of a finite and identifiable number of segments of
individuals. Within these segments—or classes—preferences are homogenous. The preferences,
however, vary between classes. The number of segments is determined endogenously by the fit
of the data. Membership in a class is based on social and demographic characteristics of the
individual, thereby allowing those characteristics to indirectly affect the product choice in the
choice experiment through their effect on class membership.
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In the latent class version of the random utility framework the utility derived from
individual i, who belongs to a particular class c, choosing alternative j ∈ A can be described as:
*+/-  - .*+  '*+/-

(2)

where βcXij is the deterministic component of utility and εij captures random variation. Xij is a
matrix that includes information on the k attributes present for the jth alternative and βc is a
vector representing the coefficients for the independent variables present in the Xij matrix for
class c. Differences between βc vectors represent the differences in preference functions between
classes.
Individual i can choose from a finite set of alternatives in any given situation. In a two
alternative scenario Uij/c is the utility that individual i, who is a member of class c, derives from
alternative j, while Uiq/c is the utility that the same individual derives from alternative q.
Individual i will then chose the alternative which offers the most utility. Alternative j will be
chosen with a probability P(j) when the utility derived is not less than the utility derived from the
other alternative.
(3)

&*/- /01  &

23max7*+/- , *9/- :  *+ ; 0 < =>

Under the assumption that the random terms follow a Gumbel distribution, an extension
of the conditional logit model introduced by McFadden (1974), with class separation introduced,
can be used to estimate these probabilities. The probability of choosing product j, from among a
number (A) of alternatives, can be defined as (time subscripts omitted):
(4)

&*+/-  ∑G

@ B
? A CD

FHI ?

@A BCF

With subscript h representing the attributes present all possible alternatives being compared.
Equation (4) is estimated using a maximum likelihood estimator.
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Segment membership is a probabilistic function as well, specified by the conditional logit
form. The probability that individual i will be a member of class c ∈ C is given by:
(5)

? KALC

J*-  ∑M

AHI ?

KA LC

where Zi is a set of individual characteristics that are choice invariant—the individuals social and
demographic characteristics—and θc (c=1,2,…,C) is the vector of the segment specific
parameters. These parameters are associated with the values for Zi and increase or decrease the
probability of belonging in a segment based on those choice invariant characteristics.
Comparison of the effects of the attributes across classes involves comparing the relative
utility effect of those attributes on the purchase decision. This is done through a comparison of
the increased willingness to pay (WTP) a consumer has for a given attribute, as it simplifies
consumer valuation of the attributes down to a common denominator for which to compare—
price. WTP values are a measure of compensating variation—a measure of how much additional
money a consumer would need to reach the initial utility value of a base alternative after a
change in attribute levels. In other words, it is how much of a money value a consumer places on
a certain attribute being included in the utility calculation.
A consumer’s WTP for the kth attribute is the value of that compensating variation.
Assuming that alternative j improves from a state without attribute k to a state with attribute k,
the WTP of a consumer in class c to accept this change is the price premium that consumer
would pay for this change, such that the following equality holds:
(6)

- N*+  ∑QOR -O .*O  -P .*P %  - T /N*+  U&P 1  ∑QOR -O .*O  -P .*P 
OSP

OSP

where N*+ represents the price of the product in alternative j, -O represents the vector of
coefficient for class c for all non-k attributes present in the attribute matrix .*O , -P represents
the coefficient value for attribute k in class c, and .*P represents the presence of attribute k in the
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attribute matrix—with a superscript of 0 indicating the attribute not being included in the
alternative and a superscript of 1 indicating that it is included in the alternative. This equality
simplifies to:
(7)

U&P  V

WAX
YA

/.*P  V .*P % 1.

We compare the WTP to a base alternative in which the CT Grown label does not appear, the
seller is not specified, the Environmental Stewardship and Local Stewardship attributes do not
appear, and the Forest of Origin attribute is not specified. As a result of the linear utility function,
the WTP for each attribute is calculated as:
(8)

U&P  V2

WAX
YA

.

Due to the attributes being effects coded, the WTP is twice the ratio between the attribute
coefficient and the price coefficient. WTP calculations are slightly more complicated for the
Forest of Origin attributes as multiple - values are included; one for each level of the multileveled effects coded attribute. The basic concept for calculating their WTP valuation, however,
remains the same.
Standard errors for these WTP values are generated using the delta method. We test the
null hypothesis that the WTP values are equal against an alternative hypothesis that one value is
larger than the other using a t-test. Values are considered statistically larger or smaller than one
another if the value of the test statistic exceeds the critical value for 90 percent statistical
significance for a one tailed test. Table of these critical values can be found in Appendices (E, F,
G, J, K N, O).
When combining surveys from different survey vehicles it is important to control for
potential scaling differences (Adamowitz et al.,1995). In our analysis, scaling reflects a
difference in the degree of choice determinism, meaning respondents may react differently to the
15

different survey methods. In-person and online survey respondents may vary in how much
consideration the respondents give the attributes, questions, or the survey as a whole.
Respondents of either the paper survey or the online survey could have a variety of reasons to
consider the attributes more or less carefully. The paper survey was administered as an intercept
survey outside of a number of stores, which could have led respondents feeling rushed and
spending less time considering each attribute, while the internet survey takers might have
experienced less pressure to finish quickly. Likewise, the online survey takers in their own home
might have had more distractions to keep them from carefully considering the attributes which
the paper sample did not. Differences in time and consideration would impact the estimated
coefficient values if both groups are combined without accounting for scale differences.
Several models were estimated to determine if scale effects were likely to affect our
estimates. Initially, scaled multinomial logit models were estimated to see if any differences
between the online and paper samples were attributable to scale differences. Only the wood
flooring product seemed to have significant scale differences between the two samples. We are
uncertain if these results are consistent with the latent class estimation. To further examine the
effect of scaling, latent class models were estimated for each dataset separately (in-person and
online) and combined. These models were compared using a Log-Likelihood ratio, which found
statistical differences between the combined sample and the separated samples. As such, there is
evidence that scale might impact the results. Side-by-side comparisons of the coefficients were
similar enough to think that scale was not likely to be that large of an issue, however, so the
analysis continued with the combined dataset. We will account for scale in future estimation
approaches).

16

Another potential concern with our data set is that some survey respondents might not be
in the market for any of the wood products. In our surveys, we ask respondents if they have
recently purchased any of the wood products. Using this information, additional models were
estimated using surveys only from respondents that have made a purchase of the product in
question and compared the results to the estimates with all respondents included—both those
who had purchased the product in the past and those who had not claimed to have made product
purchases in the past. These two models were not significantly different. Our final analysis uses
both the in-person and online data, as well as using both the group of individuals who had selfreported past purchases of the products and the group who had not.
With preliminary estimates an interesting trend emerged in which the product of origin
attribute was valued differently across products. That is, consumers tended to consider a more
aggregate definition of location compared to our initial definitions. Using a likelihood ratio test,
subsets of origin categories were compared to identify the one which offers the best
understanding of how the origin attribute affects the consumer’s preferences for each product.
Valuations of the final origin categories are discussed in the results section. With the bundled
wood product, consumers made statistically significant distinctions between three geographic
origins: Local Forest, CT Region (an aggregation of Connecticut, Southern New England, and
New England origin categories) and Northeast. With the cordwood product, consumers consider
four geographic areas: Local Forest, Connecticut, Region (an aggregation of Southern New
England and New England origin categories), and Northeast. With the hardwood flooring
product, the preliminary models suggest that consumers consider the entire list of geographic
origins as statistically distinct. In general, it seems that consumers are more sensitive to the
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number of origin categories as the price of the product rises. The largest and smallest origin
category available seems to be statistically distinct no matter which product is being considered.
The informational treatment was insignificant and therefore excluded from most of the
subsequent estimation. Many interaction variables were included in the preliminary estimation
procedures as well. The informational treatment was interacted with all of the attributes. This
model was compared to the restricted model in which no interactions variables with the
informational treatment were included. Log- Likelihood ratio tests found that there was not
statistical difference between the restricted and unrestricted models for the cordwood and
hardwood flooring products.
For the bundled wood product there was a significant difference from including the
informational interactions. Log- Likelihood ratio test found no statistical difference from
including interactions between the informational treatment and all of the attributes or including
interactions of the informational treatment and the environmental stewardship and local
stewardship attributes for the bundled wood product. Even though there was a statistical
difference for including the informational treatment in the bundled wood product, the differences
were not found to be very influential. Effects for the bundled wood product are discussed more
in depth in the discussion below.
Socio-Economic Characteristics
Demographic and socio-economic characteristics are summarized in Table 2. The summaries are
divided by each subset of the data—the paper and online samples—and the combination of the
two. Approximately 67 percent of the sample is female, the online sample is 72 percent and the
paper sample is 59 percent. The percentage of respondents who were self-identified as living in a
rural area was more even between the sample subsets, with approximately 77 percent in the
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overall sample, 77 percent in the online sample, and 76 percent in the paper sample. About 17
percent of the paper sample identified themselves as forest land owners as compared to 3 percent
of the online sample. About 27 percent of the paper sample self-identify as members of an
environmental interest group as compared to about 9 percent for the online sample. The paper
sample has a higher percentage of respondents who have a career related to construction in some
way (40 percent) as compared to about 8 percent in the online. Age is not collected as a
continuous number, but rather as discrete groups. For both subsets of the sample the mean age
group is between category two—26 to 40—and category three—41 to 65. Similarly the income
measure is not continuous but collected as a discrete grouping. For income both subsets mean
annual household income falls between category three—$50,000 to $75,000—and category
four—$75,000 to $100,000. Education is also measured in discrete groupings, with the mean
educational attainment being 2.4 for the online sample and 2.9 for the online sample. These
values fall between category two—Some College or Associates Degree—and category three—
Bachelor’s Degree.
Bundled Wood Results
A latent class model was estimated to examine consumer preferences for bundled wood
attributes. The number of classes in the Latent Class model is chosen endogenously. The
researcher uses several measures to decide which number of classes best fit the data. In this
analysis, the optimal number of classes are chosen using the Akaike Information Criterion (AIC)
and Bayesian Information Criterion (BIC) (Nylund et al, 2007). Both measures are grounded in
the concept of information entropy—loosely speaking information entropy describes a tradeoff
between the accuracy and complexity of a model. The value of these two criteria falling is
indicative of the number of classes specified being a better fit. The ρ2 goodness of fit statistic is
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also included, a pseudo-R2 measure, which is a statistical measure of how well the regression
estimates approximates the real data points.
Table 3 shows the relevant metrics for determining the number of classes for the bundled
wood product. Determination of the correct number of classes requires a balanced assessment of
the relevant metrics. The log likelihood decreases and ρ2 increases, maximizing at the third
segment. The AIC is minimized at segment three as well, though the BIC is minimized at
segment two. Increasing segments does seem to improve the model; however most of the metrics
seem to point to three segments offering the best tradeoff between accuracy and complexity. The
AIC and BIC criteria point to a three class model as having the best fit for the bundled wood
product. The data is best described as having three groups of respondents with distinct preference
functions; individuals in each group have preferences that are more similar to one another than
the preferences of members of another class. The relative size of each class is calculated by
inserting the estimated coefficients into the class membership equation and using it to generate a
series of probabilities that a given consumer belongs to each class. For the bundled wood product
42.1 percent of the sample belongs in class one, 28.4 percent of the sample belongs in class two,
and 29.6 percent of the sample belongs in class three. These probabilities do not sum to exactly
100 percent due to rounding.
Class membership coefficients for this product can be found in table 4. For the class
membership function class three servea as the comparison class. All coefficients for class one
describe an increase or decrease in the probability that a consumer is in class one as compared to
class three. Likewise coefficients for class two compare the probability of belonging to class two
as compared to class three. Membership coefficients for class three can be implicitly interpreted
by a comparison to the signs of the statistically significant parameters estimated for the other two
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classes. Only two class membership variables were significant across the three classes for this
product: the sum of the environmental attitudinal questions and whether or not the respondent
had a job in a construction profession. Both made it more likely that a respondent was a part of
the second class of consumers as compared to class three. The positive association that the
environmental questions had for individuals in class two is consistent with the relatively higher
WTP value for Environmental Stewardship found for that class. We are uncertain how exactly
being employed in a construction profession would affect the WTP for various attributes in this
class however.
Coefficient results for bundled wood product can be found in Appendix D. Most of the
product attributes are significant for each product. To better evaluate and compare each attribute
we calculate the WTP. All differences in values explicitly stated as statistically significant in the
following analysis are significant at a 90 percent one tailed level of confidence.
WTP values for class one of the bundled wood product are representing graphically in
Figure 1. Critical values for the test of equality among the WTP values for the class can be found
in Appendix E. For the first class, the average WTP premium as a percentage increase in the base
price ($5.00) across all significant attributes is 7.93 percent. These WTP premiums range from 6
percent to 10 percent. In terms of actual dollar amounts they range from $0.32 to $0.49. The
WTP premiums are positive for all statistically significant attributes.
The coefficients and the WTP values for the first class are very close to one another,
suggesting that consumers in this class do not strongly prefer any one attribute over another. In
fact, none of the WTP values for this class are statistically different. The attribute with the
highest WTP value for the first class is Small Seller, with a WTP value of $0.49. The CT Grown
label has the next highest WTP value at $0.42. The most preferred origin attribute—Northeast—

21

follows closely with a WTP of $0.41 over Origin Not Specified. The CT Region attribute has a
WTP value of $0.37 over the Origin Not Specified level. The WTP is higher for the origin
attribute with the largest defined area, declining slightly as the specified area shrinks. The
difference in WTP between the CT Grown label and the Northeast origin category is minimal,
though the difference between the label and the CT Region origin category is slightly larger—
though still not statistically larger. The Environmental Stewardship ($0.32) and Local
Stewardship ($0.37) attributes have the lowest WTP values for consumers in this class. The
coefficients for the interactions with the informational treatment were not statistically significant
for this class.
WTP values for class two are shown in figure 2. Critical values for the test of equality
among the WTP values for the class can be found in Appendix F. The WTP values for the
second class vary from $0.69 to $2.27, with a percentage increase over the base price ($5.00)
ranging from 14 percent to 45 percent. The dollar values are positive for all statistically
significant attribute coefficients for this class as well. This wider spread is slightly deceiving, as
there is only one attribute with a WTP value that is considerably different from those for the
other attributes. Pulling that value out, the WTP values vary from $1.71 to $2.27, with the
percentage premium ranging from 34 percent to 45 percent.
Once again, many of the WTP values in the second class are not statistically different.
The largest WTP value is for the Local Forest origin attribute and the Environmental
Stewardship attribute. The WTP value for the Local Forest attribute is $2.27 over the origin not
specified level, the CTRegion has a WTP value of $1.71, and the Northeast is not statistically
significant. Local Forest and CTRegion WTP values are statistically different. The WTP values
declines as the size of the potential forest of origin grows, with the highest WTP value found for

22

the more local forest of origin attribute. The Environmental Stewardship attribute has a WTP of
$2.19, close in magnitude to the Local Forest value. The WTP values for the Small Seller and CT
Grown label attributes are similar in magnitude, at $1.86 and $1.83, respectively. No statistically
significant difference is found among the WTP values for the Local Forest, Environmental
Stewardship, Small Seller, and CT Grown attributes. The smallest WTP value for this class is the
Local Stewardship attribute at $0.69—all of the larger WTP values reported above are
significantly larger.
The coefficients for the interactions with the informational treatment were statistically
significant for this class. When the respondent was shown the additional information regarding
the CT Grown label on the instruction page, they had a significantly lower WTP for the
environmental stewardship attribute at $1.72 as compared to the $2.19 WTP value. At the same
time, they had a larger WTP value for the Local Stewardship attribute at $0.93 over the $0.69
WTP valuation, though this difference is not statistically different. Even with its increased WTP
value in the presence of the informational treatment, the Local Stewardship attribute value is still
the statistically smallest value for the class.
For the third class, WTP values for the bundled wood product are shown in Figure 3.
Critical values for the test of equality among the WTP values for the class can be found in
Appendix G. The WTP values for the attributes are between $0.24 and $1.54 for this class with a
percentage premium over the base price ($5.00) between 4.74 and 30.71 percent. The dollar
values were positive for all statistically significant attribute coefficients for this class as well.
This wider spread is again deceiving, as there is only one attribute with a WTP value that is
considerably different from those for the other attributes. Pulling that value out, the WTP values

23

vary from $1.16 to $1.54, with the percentage premium ranging from about 23 percent to 31
percent.
The WTP values are again very close to one another, with a majority of them not being
statistically different from each other. Again, stated differences; i.e. larger, smaller, etc., in WTP
values for this class are not statistically significant unless explicitly stated. The Northeast origin
category has the highest WTP value for this class at $1.54 above the Origin Not Specified level,
followed by the CTRegion identification at $1.20, and the Local Forest category has the lowest
WTP value over a non-specified origin at $0.24. The WTP values decline as the identified
geographic area decreases in size, with the higher WTP values being present for the less
specific—larger potential origin area—attributes. The WTP value for the CT Grown label
($1.16) and the Local Stewardship ($1.40) are close in magnitude to the most preferred origin
attributes. The WTP value found for the Local Forest attribute ($0.24) is statistically
significantly smaller than the WTP values for all other stated WTP values in this class—the
Northeast, CT Region, CT Grown, and Local Stewardship attribute. The information treatment
interaction with the Local Stewardship has a statistically significant coefficient for the third
class. Despite the significance of the coefficient for the interaction term between the Local
Stewardship attribute and the informational treatment, the WTP for this attribute is not
statistically significant.
The WTP for most bundled wood attributes are not significantly different. This is likely
due to the low price per unit of the product. With the exception of the Local Stewardship
attribute in class two, and the Local Forest attribute in class three, all of the statistically
significant attributes within each class are close in magnitude. The most notable finding for this
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product is how the WTP values for different forest of origin attributes compare to one another
among the classes.
As bundled wood product consumers seem to be indifferent between attributes in terms
of WTP, comparing the classes is difficult. In general, the presence of the CT Grown label has a
positive effect on consumer WTP for the bundled wood product across all classes, though it does
not seem to have a significantly higher WTP value associated with it then the other most of the
other attributes in the study.
Class one seems to be the most price conscious class, with all WTP values being
markedly lower than for the other two classes. Small Seller has a relatively higher WTP value in
the first class than that for the second class and it does not have a statistically significant
coefficient for the third class. Consumers in the first class, as well as for the third, have a higher
WTP value for the Northeast attribute and their WTP values declines as the area specified in the
origin attribute gets smaller. Following this trend the smallest area—Local Forest—does not
have a statistically significant coefficient for the first class.
The opposite is true for the second class where the Local Forest has the highest WTP
value of the origin attributes and the WTP declines as the area specified in the origin attributes
grows. Again following the trend the largest area designation—Northeast—does not have a
statistically significant coefficient. For the second and third classes the most preferred forest of
origin attribute has the largest associated WTP value for the class. The Environmental
Stewardship attribute has a relatively higher WTP value from the second class, which could be
related to the also relatively higher WTP value for the Local Forest origin attribute. The
consumer could be more concerned about the environmental safety of the harvest methods used
due to a greater preference for the harvesting happening in the local area or within the
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consumer’s home state. When the informational treatment is included however, the WTP value
of the Environmental Stewardship attribute for the second class is lower—$1.72 as compared to
the $2.19 when the informational treatment was not present. When consumers in the second class
are aware of the environmental guarantee that is included in the CT Grown label, the
Environmental Stewardship attribute is comparably less valued.
In the third class, a number of attributes did not have statistically significant coefficients.
The Small Seller and Environmental Stewardship attributes do not have a statistically significant
effect on consumer choice for this class. Similar to the first class, consumers in the third class
have a higher WTP value for the Northeast attribute and their WTP values declines as the area
specified in the origin attribute gets smaller.
Cordwood Results
Table 5 shows the relevant metrics for determining the number of classes for the cordwood
product. The log likelihood improves and ρ2 increases through all estimated segments, though
there is a much lower improvement for class numbers beyond two. The AIC and BIC criteria
minimize at two segments. Due to this result the metrics seem to point to the two segment model
offering the best tradeoff between accuracy and complexity. The size of each class for the
cordwood product is roughly equal, with 52.9 percent of consumers identifying with class 1 and
47.1 percent of consumers identifying with class 2. Small Seller is highly valued to this product
as a whole.
Class membership coefficients for this product can be found in table 6. Of the many class
membership variables, only three are statistically significant for the cordwood product; rural
identification and the sums of both the local and environmental attitudinal questions. The sum of
the local attitudinal questions is positive and of a large magnitude in the class membership
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equation for the first class, matching what one would think would be true seeing the higher
relative value of the CT Grown label for that class. Consumers in the second class are also more
likely to have identified themselves as living in a rural area. Their familiarity with the forests that
are more easily accessible from rural areas might connect to the relatively larger WTP values for
the origin attributes. They have a greater opportunity than urban consumers to become familiar
with forestland, possibly leading to knowing where their forest products originate being
relatively more valuable to those consumers—thereby stimulating utility and willingness to pay.
The relatively larger WTP value for the Environmental Stewardship attribute in the first class is
at odds with the significant and negative coefficient for the sum of the environmental attitudinal
questions in the class membership function.
Coefficient results for cordwood product can be found in appendix H. Most of the
product attributes are significant for this product. To better evaluate and compare each attribute
we calculate the WTP. All differences in WTP values explicitly stated as statistically significant
in the following analysis are significant at a 90 percent one tailed confidence level.
The Northeast origin category is not statistically significantly for either class. Based on
focus group discussion, transporting cord wood large distances was seen by respondents as
impractical. Respondents in the focus group also saw cord wood harvesting as a small enterprise,
which led them to comment that it is unlikely that a large corporation would be in charge of a
cord wood operation. According to the focus group respondents, the Small Seller option was the
only reasonable choice which might lead to an increased WTP value for the attribute—due to
respondent aversion to choosing the large corporation option in the choice experiment.
WTP values for class one of the cordwood product are shown in Figure 4. Critical values
for the test of equality among the WTP values for the class can be found in Appendix J. The
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WTP premium as a percentage increase in the base price ($200) for this first class vary from 3.16
percent to 8.93 percent. In terms of actual dollar amounts these WTP premiums range from $6.33
to $17.85. The WTP premiums are positive for all attributes with both statistically significant
coefficients and statistically significant WTP values.
The Northeast and Connecticut origin attributes do not have coefficients that are
statistically significantly different from not specifying a forest of origin for the first class of
consumers in the cordwood product. Though the Local Forest attribute has a statistically
significant coefficient, the WTP value is not statistically significant. WTP values for the first
class reveal that consumers are willing to pay the most money for the CT Grown Label ($17.85)
and the Small Seller ($16.00) attributes. Consumers in this class have interest in the state label
and the local. The Environmental Stewardship attribute has a relatively high WTP value in this
class ($12.50). The WTP for the CT Grown label is statistically larger than the WTP values for
all attributes but the Small Seller attribute. The Small Seller attribute is statistically larger than
all but the CT Grown and Environmental Stewardship attributes. This result shows that the CT
Grown and Small Seller attributes are more highly valued by consumers in this class than the
other attributes.
Alternatively, the WTP values for the multileveled origin attribute show that consumers
in this class prefer the larger origin area over the smaller options. The Region attribute is the
largest statistically significant harvest area with an increased WTP value of $9.03 over the Origin
Not Specified level. The Connecticut attribute does not have a statistically significant coefficient.
While WTP value for Local Forest is not statistically significant, the coefficient for the Local
Forest attribute is noticeably smaller than that for the Region attribute. For the sake of
perspective the WTP value for the Local Forest attribute, though not statistically significant, is -
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$3.90. That is, the Local Forest attribute offers disutility when compared to Origin Not Specified
for consumers in this class. The Local Stewardship attribute is also statistically significant for
this class, though it has the smallest associated WTP at $6.33. This value however, cannot be
concluded statistically smaller than the Region WTP value.
WTP values for class two are shown in Figure 5. Critical values for the test of equality
among the WTP values for the class can be found in Appendix K. The WTP values for
consumers in the second class are much higher than for those in the first class. The WTP values
vary from $25.70 to $58.03, with a percentage increase over the base price ($200) ranging from
16.3 percent to 29.01 percent. The dollar values were positive for all statistically significant
attributes for this class as well.
The largest WTP values for the second class are for the Small Seller and Origin
attributes. The WTP value associated with the Small Seller attribute ($58.03) is close in
magnitude to the WTP associated with to the most preferred Origin attribute, Local Forest
($57.84). Further, Local Forest and Connecticut ($56.47) origin have higher WTP than the larger
area option, Region ($48.54). The differences in WTP for the various origin attributes are not
statistically significant, but the reported values do decline as the origin area specified grows
larger. Preliminary tests were conducted on whether or not respondents made a statistically
significant distinction between the origins when making their decisions. Because of these tests,
despite finding very similar WTP values across those three origin designations, there is reason to
believe that consumers viewed them as distinctly different.
The Small Seller WTP value and each of the three origin WTP values are not statistically
different from one another. Much smaller WTP values are found for the CT Grown label,
Environmental Stewardship, and Local Stewardship attributes. The WTP values for the Small
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Seller and the three origin attributes are all statistically larger than the forthcoming smaller
values. The WTP for the CT Grown label of $33.03 is smaller than the values found for either
the Connecticut or Local Forest origin attributes, despite one aspect of the CT Grown label
guaranteeing a more local origin. The Local Stewardship and Environmental Stewardship
attributes have the lowest associated WTP in this class at $32.59 and $25.70, respectively. The
WTP values for the CT Grown Label, the Local Stewardship, and the Environmental
Stewardship attributes are not statistically different from one another.
The Small Seller attribute had the highest WTP value for both cordwood classes. The
interpretation of this WTP value what consumers are willing to pay for the Small Seller attribute
level over the large corporation level. Respondent reactions to the different levels of the Seller
attribute for this product in the focus groups—not seeing the large corporation level as a viable
possibility—make this higher WTP value unsurprising. It may just be reflecting the perceived
reality that the product is sold almost exclusively by small enterprises in the real world.
Focus group discussions of how the CT Grown label related to this product led to two
starkly different opinions. One group of participants felt hesitancy towards producer claims, that
cordwood producers are not qualified to make claims, for example, about the environmental
qualities of their harvest method. The other group felt that the label was merely a marketing ploy,
one which could not be fully trusted to signal improvements in product traits. For these
respondents, the CT Grown label was seen as more legitimate and trustworthy when evaluating
product claims.
Class one appears to align with the first of the two opinions more closely. For instance,
class one appears to be the more price conscious of the two classes. The CT Grown label and the
Environmental Stewardship attributes have relatively larger WTP values in the first class than for
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the second class as well. This fits well with the conclusion from the focus group discussions that
the CT Grown label could be trusted to ensure proper compliance with environmental
regulations.
The second class, where the CT Grown label has one of the lowest relative WTP values,
aligns with the second focus group opinion that the CT label is a marketing ploy. The difference
between the CT Grown label WTP and the WTP for the within state origin areas further supports
this idea. Hesitancy about the label would cause a relatively lower WTP for the CT Grown label,
without correlating to a lower WTP for the within Connecticut forest of origin attributes. The
smaller WTP values for the Environmental Stewardship and Local Stewardship attributes for the
second class could show less value being placed in the claimed stewardship practices being
followed as well.
The consumers in the second class seem to be primarily driven by the origin attributes.
The largest WTP value is found in the Local Forest attribute, with the value declining slightly as
the size of the area specified grows—contrasting with the origin valuations for the first class. The
WTP values for the Region, Connecticut, and Local Forest attributes are all statistically
indistinguishable from one another, showing consumers to be reasonably indifferent between
them. Consumers in the second class have a broad designation of what origin attributes areas
appeal to them.
Recent issues with invasive species in Connecticut have led to legal penalties associated
with the transportation of cut firewood across state lines as well as a large scale “Don’t Move
Firewood” informational campaign (dontmovefirewood.org). The informational campaign could
possibly affect the strength of origin preferences for this product particularly for the first class, in
which consumers had a higher WTP for out of state cordwood than they did for in-state
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cordwood. In the absence of these issues the WTP values for the Region attribute in particular
might differ.
Hardwood Flooring Results
Table 7 shows the relevant metrics for determining the number of classes for the
hardwood flooring product. The AIC and BIC criteria points to a two class model as having the
best fit for the hardwood floor product. The log likelihood improves and ρ2 increases through the
two segment model, while the AIC and BIC criteria also minimize at two segments. Due to these
results the metrics seem to point to the two segment model offering the best tradeoff between
accuracy and complexity. Class membership coefficients for this product can be found in table 8.
Again the size of the classes is similar, with 43.3 percent in class one and 56.7 percent in class
two. No class membership variables were statistically significant for the hardwood flooring
product.
Coefficient results for hardwood flooring product can be found in Appendix L. Most of
the product attributes are significant for each product. To better evaluate and compare each
attribute we calculate the WTP. All differences in values explicitly stated as statistically in the
following analysis are significant at a 90% one tailed confidence level.
WTP values for class one of the hardwood flooring product are shown in Figure 6.
Critical values for the test of equality among the WTP values for the class can be found in
Appendix N. The WTP premiums as a percentage increase in the base price ($4.75 per square
foot; $475 for the 100 square foot amount used in the choice questions), range from 2.05 percent
to 14.16 percent for the first class. In terms of actual dollar amounts they range from $9.73 to
$67.24. The dollar values are positive for all statistically significant attributes for this class.
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The largest WTP values are found for the most preferred Origin attribute—Northeast—
and the CT Grown label. The Northeast attribute has an associated WTP value of $67.24 over a
non-specified origin, with the WTP values declining as the area specified shrinks—the New
England attribute has a WTP of $42.04, the Southern New England attribute does not have a
coefficient that is statistically significantly different, the Connecticut attribute $9.73, and the
Local Forest attribute $15.78. There is a slight uptick in WTP for the Local Forest attribute as
compared to the next greater origin area—however the WTP values for Connecticut and Local
Forest designations are not statistically significantly different from one another. The WTP is
heavily weighted towards the large area specifications—the Northeast and New England
attributes. The WTP value for the Northeast attribute is statistically larger than that for all other
origin WTP values reported. The WTP value for the CT Grown label is $62.34. The difference
between the CT Grown and Northeast WTP values is not statistically significant. The
Environmental Stewardship and Local Stewardship have smaller WTP values for this class,
$49.59 and $41.79, respectively. The WTP values for the Northeast and CT Grown attributes are
statistically larger than the WTP for either of the Local Stewardship and Environmental
Stewardship attributes.
WTP values for class two of the hardwood flooring product are shown in Figure 7.
Critical values for the test of equality among the WTP values for the class can be found in
Appendix O. The WTP premiums as a percentage increase in the base price ($475) for this class
range from 8.98 percent to 30.37 percent. In terms of actual dollar amounts they range from
$42.65 to $144.24. The dollar values were positive for all statistically significant attributes for
this class.
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For the second preference class the CT Grown label has by far the largest WTP value of
all of the attributes at $144.24. The second highest WTP comes from the most preferred forest of
origin attribute—Southern New England—though the WTP progression differs substantially for
this class than for the others seen. The highest WTP is found in the Southern New England origin
category—$119.96 over Origin Not Specified—with the WTP values for origin attributes with
both larger and smaller areas specified having lower levels of WTP. The New England ($112.42)
and Connecticut ($110.88) origin attribute have similar WTP values. Despite finding very similar
WTP values across those three origin designations, our preliminary testing gives reason to
believe that consumers viewed them as distinctly different. There is no statistically significant
difference between the WTP values for these three origin attributes. The Local Forest origin
category has a much lower of WTP at $42.65, and the Northeast attribute does not have a
statistically significant coefficient. The difference between the WTP values for the CT Grown,
New England, Southern New England, and Connecticut attributes is not statistically significant.
The lower WTP values in this class are found for the Small Seller ($86.84), Local Stewardship
($85.60) and Environmental Stewardship ($80.98) attributes. These WTP values for those three
smallest attributes have statistically significantly smaller values than the WTP values for both the
CT Grown attribute and the Southern New England—the most preferred of the origin—
attributes.
The CT Grown label has one of the highest WTP values for both classes. The WTP for
the CT Grown label is also higher than for either the Connecticut or Local Forest origin attributes
in both classes; consumers likely view the CT Grown label as having additional desirable
features beyond a within state origin guarantee. Consumers in focus groups spoke about showing
off certified locally grown wood flooring. Having a certified CT Grown wood floor would give
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consumers something to talk or boast about to their guests about. This prestige factor could lead
to increased value for the CT Grown label. Small Seller also seems to be relatively less valued
for the product as well. Small Seller is not statistically significant for class one and generates one
of the smaller WTP values for class two. Hardwood flooring, being an expensive purchase which
involves somewhat extensive labor to install, requires more time and comparison shopping
before purchasing the final product. Additionally, larger stores may have a greater selection to
choose from, which would allow the consumer to match their preferred wood flooring aesthetic.
Despite being told that the aesthetic qualities were the same across all options of the product, the
idea that larger stores offer more aesthetic options could still influence how consumers think of
the product, and affect their seller preferences.
In addition to the CT Grown label having one of the highest WTP values for the most
preferred forest of origin attributes have relatively high WTP values for both classes as well.
Class one seems to be the more price conscious of the two classes. For the first class the forest of
origin attributes with the highest associated WTP values are the larger area attributes—Northeast
and New England. The Local Forest origin attribute is significantly smaller than the other origin
attributes for the first class and the Connecticut attribute is not statistically significant. For class
two, the largest WTP value of the origin attributes is Southern New England, though the New
England origin and the Connecticut origin are close in magnitude. While the WTP values for
these origin attributes are similar to one another, likelihood ratio tests of the preliminary model
supported these origin categories as contributing separately to consumer utility in the final
analysis. The consumers are valuing them as separate area designations, and are stating a similar
valuation of each of the origin attributes. Consumers in the second class have a much broader
designation of what origin areas appeal to them, and they are relatively indifferent between these
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origin areas. There is a trend in the data—that they prefer their hardwood flooring to come from
the Southern New England origin area over the others—but it cannot be concluded that the
higher value is statistically significant. The set of origin WTP values for class two show that
consumers in this class value forest of origin that is more local, though the WTP level is
markedly lower for the Local Forest attribute.
Since both classes have a relatively small WTP value for the Local Forest attribute, there
seems to be slight “not in my backyard” opinion for the wood flooring product that is not present
for the previous two products. There is still a positive WTP value for the Local Forest origin
attribute for both classes, but it is markedly lower than the other attributes. Preferring a more
local forest of origin, but having a less positive association towards harvesting near one’s home
would lead to preferences that are slightly higher for products without the CT Grown label
harvested from neighboring states in Southern New England than for within the state of
Connecticut and an even lower level for the Local Forest origin attribute.
Comparing products
Across all products and all classes, the local stewardship attribute is not statistically significant
or has a low WTP. Since this attribute focuses on maintaining undeveloped land in its current
use, this result could indicate a preference towards local harvesting and possibly production. This
result could also mean that consumers are in support of development or that development is less
of a concern. This could be a statement that they are less worried about development of forest
lands or that they did not connect forest based industry to any open space concerns that they
might have as a standalone guarantee on their product.
Since each consumer answered choice questions for all 3 products, preference classes
should be related across all 3 products. Across the products, distinct preferences are identified
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within the consumer classes for certain attributes. Similarities in the relative WTP values for the
classes show those preferences being present in multiple products. It is therefore possible that the
preferences that are consistent across all three products can be generalized as existing for the
value added wood product category as a whole. Differences in these otherwise distinct classes
are likely based on more product specific preferences, rather than the wood product category
based preferences.
For each product there appears to be a relatively price conscious class that also has an
origin preference centered on the larger area origin attributes—Northeast for bundled wood and
hardwood flooring and Region for cordwood. For the bundled wood and hardwood flooring
products, the origin preference has one of the largest relative WTP. For bundled wood, the
difference between the Northeast and other origin attributes is not statistically significant, but the
WTP value for the Northeast attribute has a slightly higher value. For the cordwood, the Region
attribute has the only statistically significant WTP value, and it has one of the smaller WTP
values for the product. The lower value could in part be due to the previously discussed “Don’t
move firewood” push. The coefficient for the Local Forest attribute is statistically significant
even though the WTP value is not, and it is smaller than the Region coefficient. For hardwood
flooring the difference is statistically significant. Consumers in these classes have either lower
WTP or a lack of statistical significance for the Local Forest and Connecticut origin attributes—
the more local options. For the bundled wood product the differences are not statistically
significant, though they are for the cordwood and hardwood flooring products.
For each product this set of preferences also had a high WTP value for the CT Grown
label—despite the low WTP for the Connecticut and Local Forest origin attributes. Having a
high WTP for the CT Grown label and a low WTP for the standalone origin categories that share
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a similar origin guarantee as the CT Grown label is an interesting finding. The opinions of the set
of consumers in the focus groups who had held some level of hesitancy when considering
producer claims while also holding the CT Grown label as more trustworthy to ensure good
practices are held can help explain this. Hesitancy of producer claims would likely effect
valuation of more local origin attributes more strongly than the less specific origin areas.
Whatever hesitation consumers may have with the more local origin attributes, the CT Grown
label does not appear to share. Having a higher WTP for the CT Grown label than for the
corresponding forest of origin attributes would point to these consumers either seeing other
positive aspects to the label or the label addressing some of the hesitation that they have with
local harvesting. If it was due to addressing issues with either the environmental friendliness or
open space worries from local harvesting, consistently high utility values would be expected for
the stewardship variables shown. Not having consistently higher WTP for either of the Local or
Environmental Stewardship attributes for consumers in this distinct class means the data does not
offer a good explanation for what exactly is driving the label WTP for these consumers.
In the price conscious classes, the Environmental Stewardship and Small Seller attributes
varied significantly between the products. The Small Seller attribute has one of the highest WTP
values for the bundled and cord wood products, but is not a statistically significant variable for
the wood flooring product. Consumers care less about who is selling them wood flooring, an
item which may only be purchased maybe a few times in their lifetime, than who is selling them
heating wood, a product that is bought more regularly. The lack of significance for the Small
Seller attribute for wood flooring could be due to an assumption that a larger store would have
more options, while heating wood is a relatively homogenous product—a small and large seller
would have the same product choices. Environmental Stewardship is much more highly valued
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to the cord wood product than either of the other two products among these classes. In focus
group discussions many consumers did not trust the small sellers of cordwood to adequately
follow environmental protection measures. The lower importance of environmental stewardship
among the other two products could be due to trust that environmental protection laws are in
place that would guarantee the safety of most products. If this is the case, then environmental
protection guarantees would only matter for consumers in these price sensitive classes for
products where consumers either do not fully trust producers or see easy ways to get around
regulations.
To summarize, consumers in the price conscious class seems to have a higher WTP for
the larger area forest of origin attributes as compared to the more local forest of origin. However,
the value for CT Grown label approaches or even exceeds the WTP value for the large origin
area when it appears on the product. Consumers with this set of preferences seem to place a
relatively higher value on the CT Grown label than the forest of origin attributes that share an
origin guarantee with it. The WTP values seem to match the opinions of a group of respondents
in the focus groups which found the CT Grown label to be a trustworthy source of information.
The second distinct class that comes across for all three products can be characterized by
higher WTP values for the multiple forest of origin attributes and less relative importance to
price. It is difficult to characterize a difference among the bundled wood classes, since the
relative closeness of the WTP values within each class make it difficult to be able to definitively
state differences in the values. For the cordwood and hardwood flooring products it is much
easier to see a class where multiple forest of origin attributes enjoy relatively high WTP values.
For cordwood this class has high WTP values for the Region, Connecticut, and Local Forest
attributes, with there being no statistical difference among the values of those three attributes.
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For wood flooring the New England, Southern New England, and Connecticut attributes all
enjoy a relatively high WTP values which are again not statistically different in their values.
Contrasting with the price conscious classes, consumers in these classes had preferences
weighted more towards the local origin categories. For the cordwood product this origin
preferences contrasts with the Region attribute being the only statistically significant forest of
origin attribute for the other class. For the hardwood flooring product the Southern New England
attribute had the highest WTP, which contrasts with Northeast being the highest WTP by far for
the other class in the product. While it is more difficult to pull conclusions from the bundled
wood product, a class for which multiple origin attributes have a positive WTP that are larger
than the Northeast designation exists as well. For the bundled wood the highest WTP value was
the Local Forest attribute, though the differences between it and CTRegion are not statistically
significant. The WTP for the most preferred origin attribute was one of the highest values within
the class for all three products.
The Small Seller attribute has a relatively low WTP for all but the cord wood product,
being not statistically significant for the bundled wood class and a part of the group of attributes
at the bottom of the WTP ranking for the hardwood flooring class. The issue of the Small Seller
attribute possibly being a reflection of the perceived reality of Small Sellers being the only
selling option for the cordwood product was discussed in the cordwood specific section; due to
the unique selling structure of the cord wood product itself this aberration does not contradict the
idea that there is a product category-wide lower WTP for the Seller attributes for consumers in
this distinct class.
The Environmental Stewardship and CT Grown attributes seem to have more product
specific variability for this second distinct class. Environmental stewardship has one of the
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highest relative WTP values for the bundled wood product—though it having a higher WTP
value than the other attributes in the class is not statistically significant—and one of the lowest
for the cordwood and hardwood flooring products. The CT Grown label has the highest WTP of
any attribute for the wood flooring product—by a wide margin. It has a relatively lower WTP
value for the cord wood and bundled wood products. The prestige—bragging rights—of having a
CT Grown hardwood floor are far more tangible then for having labeled cordwood or bundled
wood. Since the same consumers would not have a reason to boast about specific attributes
associated with their heating wood this label may mean less to them, while not diluting the
importance of the local origin to said consumers. Consumers in this distinct class prefer a more
local origin, but have mixed opinions on the CT Grown label, despite it’s within state origin
guarantee. Showing a high WTP value for the label only for the hardwood flooring product
supports the idea that consumers with this set of preferences value the CT Grown label for the
prestige it can add more than for the any guarantees. In this experiment, with a forest of origin
included as an attribute, the CT Grown label was not the only source of origin information. It is
possible that, with the CT Grown being the only source of origin information as it will likely be
in the marketplace, this label may capture much of this local forest of origin preference. What is
deterring the CT Grown label from having one of the higher WTP values for the bundled wood
and cordwood products is not able to be identified by this study, so it cannot be said with
certainty that these preferences will be captured.
To summarize the multiple origin preference based class, there seem to be a relatively
high WTP for multiple forest of origin—these tending to be the New England or smaller forest of
origin attribute. This group of consumers has a relatively high WTP value for the CT Grown
label when we look at the hardwood flooring product, and a relatively lower additional WTP for
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the other two products. This points to the reason which consumers in this class value the CT
Grown label to based mostly on the prestige factor that was identified in the focus groups based
valuation looks to be important to CT Grown label. Since consumers in this class have a high
WTP for origin information, it is possible that in a situation where the CT Grown label is the
only cue providing origin information that their WTP for the label might be relatively high
across a wider variety of products.
It is worth noting that there seems to be a relatively lower additional WTP for the Local
Forest attribute for both classes for the wood flooring product; these high-value finished products
might have a “not in my backyard” inclination associated with them. Consumers might prefer
these products coming from within the state of Connecticut, but would prefer that it happens in a
part of the state where they do not live. Both classes had a positive WTP value for the Local
Forest, but it is significantly lower than that for other forest of origin attributes.
There is only one class membership variable that was statistically significant across more
than one product; the sum of the environmental attitudinal questions. The coefficient is positive
for both the second class of the bundled wood product and the second class of the cordwood,
both of which relate to the second distinct class of consumers which was identified across all
three products. The fact that the relative WTP for the Environmental Stewardship attribute
differs between the two products does not offer a compelling answer to why this trend might
exist for this group of consumers. Little of the demographic characteristics and attitudinal
measures used in this survey were statistically significant in the class membership function,
making it hard to identify which consumers outside of our sample would fall into each class.
Since both distinct classes had preferences that could possibly endear them to the label, with one
group of consumers having measurable preferences for the label and another that might have
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preferences for the label as a source of origin information as well as for some prestige value,
marketing towards a diverse collection of consumers would serve the CT Grown label well.
Conclusion
In this study, we estimate eastern Connecticut consumer preferences for wood products attributes
that are not normally seen in the marketplace. We examine three different wood products
(bundled wood, cord wood and wood flooring) and gather data using both in-person and online
survey data. We use latent class logit estimation to account for heterogeneous preferences of
individuals.
Each attribute that we included in our choice experiment had a significant and positive
WTP value for at least one class for each product in our sample. Therefore, we have reason to
believe that all of the aspects of local harvesting that we identified—the forest of origin, presence
of environmental guarantees, and the presence of forest economy guarantees—add value to the
wood product being purchased by at least some class of consumers. More notably, all classes of
consumers in the study responded to the presence of the CT Grown label. In fact, the CT Grown
label is positive and statistically significant for every class identified for every product in the
study. This shows that consumers do respond to wood product origin information, particularly to
the CT Grown label. The CT Grown label even added a positive increase in WTP for classes in
which price had more relative importance.
The products chosen for his study covered a range of market products from cheap to
expensive and from short-lived to more permanent. Having such broad acceptance for the CT
Grown label bodes well for the success of the label and encourages wider adoption. There are a
wide number of benefits to further support the adoption of the label. Consumers can benefit from
the product information provided by the CT Grown label and producers benefit from the
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potential competitive advantage in marketing to the consumers who show interest in the CT
Grown label. Even consumers who preferred more distant Forest of Origin attributes had a high
level of WTP for the CT Grown label as well, further reinforcing this potential competitive
advantage.
Due to the increased consumer willingness to pay for labeled and locally grown products,
the CT Grown label can help products grown within Connecticut gain increased presence in the
marketplace. Our results suggest that the label will likely have a larger effect on finished goods
more than raw materials; however it still looks as if it will have a positive effect on a wide
variety of products. That being said, the Connecticut DOA and DEEP should do what they can to
foster the growth of the label. Many consumers surveyed were unaware that wood products
could be labeled with the CT Grown label. Informing both producers and consumers of the
opportunity is paramount in fostering the growth of the label. Since a primary goal of the
expansion of the label is to bring small parcels of forestland owned by private individuals into
economic relevance, offering support aimed at creating contacts between these private
individuals and economic agents within markets should be a primary focus.
Collective reputation is a very important determinant of success of these specialty
products, especially outside of the specific state borders (Winfree and McCluskey, 2004,
Quagrainie et al., 2003). One major problem with the importance of reputation in the
marketplace is the possibility of it being undermined. Misuse of the CT Grown label or allowing
products of substandard quality to be labeled will weaken that effect the label has on all wood
products. The CT DOA and DEEP must ensure strong quality measures are a part of the label
requirements and are compiled to.
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If the standards for labeled products are undermined then trust in the label will be lost.
Future research should focus more rigorously on what exactly the expected standards of the label
are to ensure that its reputation among consumers remains trustworthy. Likewise, identifying
what, if any, concerns about local harvesting are being addressed by the label and ensuring that
those concerns continue to be adequately met is also important in ensuring the trustworthiness of
the label.
One class of consumers found was indifferent between the Connecticut and New England
origin attributes, and another had higher WTP valuation for Forest of origin further away that
was close in magnitude to its valuation of the CT Grown label. These conclusions point to
consumers possibly being not only interested in a CT Grown label, but potentially also in a larger
region based label—a New England Grown label. If consumers did in fact have interest in a New
England Grown label it would allow Connecticut wood increased market presence in other New
England states as well. It is also possible that a New England Grown label would have a stronger
presence outside of the New England states than the CT Grown label. While it cannot be said for
certain with the data on hand, it does look as if that is a robust possibility. It might be valuable to
research this possibility further.
We were unable to find many significant demographic or attitudinal variables to predict
which consumers preferred which attributes. The latent class estimation did, however, identify
distinct classes of consumers with similar preferences across all products. Although our current
data do not allow us to specifically identify the characteristics of each class, future studies may
seek to do so.
Based on our findings the CT Grown label and more broadly a local forest of origin are
valued attributes by consumers across a wide variety of products. There are a number if benefits
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that can stem from the adoption and growth of the label, so that growth should be encouraged. A
higher ceiling for consumer WTP for the label seemed to be present for the more finished good
in the study, likely due to some level of prestige being associated with the CT Grown label.
Ensuring a strong reputation is paramount if the label is offer a competitive advantage for
products which could take advantage of perceived prestige. A possibility of consumer interest in
a larger label designation—for example a New England Grown label, can be inferred from the
data. Further research into that possibility could lead to an even larger benefit for wood grown
locally in Connecticut. As it currently stands however, connecting small growers of Connecticut
wood with opportunities for them to get that wood out into the market looks to be a beneficial
direction to move.
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Table 1.
Attributes, their descriptions, levels, and coding
Attribute

Description

Coding

Bundle Levels

Cord Levels

Floor Levels

CT Grown Label

Guarantee that the hypothetical
product is a part of the
Connecticut Grown Program

Effects
-1,1

Small Seller

The size category of the
product’s seller

Effects
-1,1

Environmental
Stewardship

Stewardship of Environmental
Resources and Ecosystems

Effects
-1,1

Present, Not Present

Local Stewardship

Support Land Based Economy
and Protects Undeveloped Land

Effects
-1,1

Present, Not Present

Forest of Origin

A guarantee that the wood used
in the product was harvested
within a certain geographical
area

Effects
-1,0,1

Origin not Specified, Northeast, New England, Southern New England,
Connecticut, Local Forest

Price

Hypothetical price of shown
option of product attributes

Continuous
At Value

Present, Not Present
A Small Local
Business, Lowes/Stop
& Shop/Similar

$4.50, $5.00, $5.50,
$6.25, $7.50

Small Independent
Woodcutter, Large
Corporation

$180, $200, $220,
$250, $300

A Small Local
Business, Lowes/Home
Depot/Similar

$428, $475, $523,
$594, $713
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Table 2.
Comparison of Consumer Characteristics
Characteristic
Proportion of Sample that is Female
(1 if respondent is female, 0 if male)
Proportion of Sample that live in Rural Region
(1 if self-reported Rural, 0 otherwise)
Proportion of Sample that owns Forestland
(1 if respondent owns Forestland, 0 otherwise)
Proportion of Sample that are members of an environmental interest group
(1 if respondent is a member of interest group, 0 if not)
Proportion of Sample that are in a construction profession
(1 if respondent is in the construction profession, 0 if not)
Sample Age Group
(1 if between 18-25, 2 if between 26-40, 3 if between 41-65, 4 if 65+)
Sample Education Group
(1 if High School or less, 2 if Some College, 3 if Bachelor’s Degree, 4 if
Some Graduate School or Graduate Degree)
Sample Household Income Group
(1 if <$25,000, 2 if $25,000-$50,000, 3 if $50,000-$75000,
4 if $75,000-$100,000, 5 if >$100,000)
a. Numbers shown in parenthesis are standard deviations

Online
Sample
0.7263
(.4458)a
0.7702
(3.4075)
0.0340
.(1812)
0.0918
(.2888)
0.0821
(.2746)
2.2857
(.8767)
2.4455

Paper
Sample
0.5873
(3.0117)
0.7601
(.4930)
0.1725
(.3779)
0.2743
(.4462)
0.4050
(2.1391)
2.6391
(.9441)
2.9470

Full
Dataset
0.6724
(1.9093)
0.7663
(2.6859)
0.0880
(.2833)
0.1629
(.3693)
0.2084
(1.3638)
2.4234
(.9199)
2.6403

(1.0345)

(.9614)

(1.0359)

3.4229

3.7378

3.5444

(1.5025)

(1.5323)

(1.5219)
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Table 3.
Criteria for Determining the Optimal Number of Segments for the Bundled Wood Product
Number of
Number of Classes
Log Likelihood (LL)
ρ2
AIC
BIC
Parameters
1

11

-3300.10741

0.1469

6622.2

3343.98

2

34

-3100.46782

0.2328

6268.9

3236.09

3

57

-3032.18765

0.2497

6178.4

3259.55

4

80

-3104.7926

0.2317

6369.6

3423.90

Notes: ρ is calculated as 1-(LL)/LL(0); AIC(Akikane Information Criterion) as (-2LL+P); and BIC
(Bayesian Information Criterion) as –LL+(P/2)*ln(N)
2
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Class 1 Bundle
$0.60
$0.50
$0.40
$0.30

0.49
0.42

0.41

0.37

0.37

0.32

$0.20
$0.10
$0.00

Forest of Origin
Figure 1. WTP Values for Bundled Wood Product Class 1
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Bundle Class 2
$2.50
$2.00
$1.50

2.27

2.19
1.83

1.86

1.71

$1.00
$0.50

0.69

$0.00

Forest of Origin
Figure 2. WTP Values for Bundled Wood Product Class 2
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Bundle Class 3
$1.80
$1.60
$1.40
$1.20
$1.00
$0.80
$0.60
$0.40
$0.20
$0.00

1.40

1.54
1.20

1.16

Forest of Origin
Figure 3. WTP Values for Bundled Wood Product Class 3
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Table 4.
Class Membership Coefficients for the Bundled Wood Product
Variables
Class 1
Class 2
Class 3
-0.4245
-4.3180
Constant
a
b
Female
Rural
Forest Owner
EnvGroup Membership
Construction
SumLoc
SumEnv
Purchase
Age Group
Education Group
Income

(.6965) [.5422]

(1.4279) [.0025]

-0.1328

0.5840

(.0999) [.8942]

(.3835) [.1278]

0.2500

0.4471

(.3012) [.4067]

(.4042) [2686]

-0.1984

.2438

(.5658) [.7259]

(.7670) [.7506]

-0.0617

0.6975

(.5014) [.9020]

(.6216) [.2618]

0.0002

0.7823

(.0017) [.9054]

(.4352) [.0723]

-0.0075

0.0081

(.0106) [.4767]

(.0139) [.5571]

0.0686

0.1723

(.0419) [.1013]

(.0569) [.0024]

0.2700

0.5093

(.3317) [.4156]

(.4778) [.2864]

0.0201

0.0894

(.0222) [.3651]

(.2104) [.6710]

0.0039

-0.0011

(.0061) [.5224]

(.0021) [.5946]

-0.0261

0.2465

(.1310) [.8419]

(0.1869) [.1870]

a. Numbers in parenthesis are standard deviations
b. Numbers in brackets are p values, denoting level of statistical
significance
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Table 5.
Criteria for determining the optimal number of segments for Cordwood Product
Number of Segments
ρ2
Number of Parameters
Log Likelihood (LL)
AIC

BIC

1

10

-3232.64735

0.1856

6485.3

3272.58

2

32

-2979.6488

0.2686756

6023.3

3107.42

3

54

-2958.66272

0.2738265 6025.3 3174.28
0.2864556 5966.4 3210.67
4
76
-2907.20774
2
Notes: ρ is calculated as 1-(LL)/LL(0); AIC(Akikane Information Criterion) as (-2LL+P); and BIC
(Bayesian Information Criterion) as –LL+(P/2)*ln(N)
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Cord Class 1
$20
$18
$16
$14
$12
$10
$8
$6
$4
$2
$0

17.85
16.00
12.50
9.08
6.33

Forest of Origin

Figure 4. WTP Values for Cordwood Product Class 1
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Cord Class 2
$70
$60
58.03

$50

56.47

$40
$30
$20

57.84

48.54
33.03

32.59
25.70

$10
$0

Forest of Origin
Figure 5. WTP Values for Cordwood Product Class 2
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Table 6.
Class Membership Coefficients for Cordwood Product
Variables
Class 1
Class 2
0.4136
Constant
a
b
(.5459) [.4487]

Female
Rural
Forest Owner
EnvGroup Membership
Construction
SumLoc
SumEnv
Purchase
Age Group
Education Group
Income

0.02185
(.0277) [.4302]

-0.5091
(.2386) [.0329]

-0.0142
(.3916) [.9712]

.0054
(.01378) [.6939]

-0.0110
(.0230) [.6320]

0.0769
(.0422) [.0684]

-0.0597
(.0239) [.0124]

0.0458
(.2560) [.8580]

-0.1512
(.1360) [.2661]

-0.0055
(.0125) [.6611]

0.0755
(.0824) [.3592]

a. Numbers in parenthesis are standard deviations
b. Numbers in brackets are p values, denoting level of
statistical significance
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Table 7.
Criteria for determining the optimal number of segments for Hardwood Flooring Product
ρ2
Number of Segments
Number of Parameters
Log Likelihood (LL)
AIC

BIC

1

14

-3265.72215

0.1704

6559.4

3321.62

2

40

-2976.08192

6032.2

3135.80

3

66

-3025.21102

0.2695511
0.2574929

6182.4

3288.74

4
92
-3013.53807
0.2603579
6211.1
3380.89
Notes: ρ is calculated as 1-(LL)/LL(0); AIC(Akikane Information Criterion) as (-2LL+P); and BIC
(Bayesian Information Criterion) as –LL+(P/2)*ln(N)
2
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Floor Class 1
$80
$70
$60
$50
$40
$30
$20
$10
$0

67.24

62.34
49.59
41.79

42.04

37.17
15.78

Forest of Origin
Figure 6. WTP Values for Hardwood Flooring Product Class 1
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Floor Class 2
$160
$140
$120
$100
$80
$60
$40
$20
$0

144.24
112.42
86.84

80.98

119.96

110.88

85.60
42.65

Forest of Origin
Figure 7. WTP Values for Hardwood Flooring Product Class 2
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Table 8.
Class Membership Coefficients for Hardwood Flooring Product
Variables
Class 1
Class 2
-0.1096
Constant
a
b
(.2870) [.7025]

Female
Rural
Forest Owner
EnvGroup Membership
Construction
SumLoc
SumEnv
Purchase
Age Group
Education Group
Income

0.0111
(.0096) [.2446]

-0.0032
(.00441) [.4748]

0.0003
(.0014) [.8482]

-0.0094
(.0116) [.4174]

0.0053
(.0098) [.5864]

-0.0005
(.0017) [.7748]

0.0016
(.0028) [.5696]

0.0060
(.0117) [.6109]

-0.0008
(.0024) [.7415]

0.0007
(.0015) [.6306]

-0.0563
(.0722) [.4349]

a. Numbers in parenthesis are standard deviations
b. Numbers in brackets are p values, denoting level of statistical
significance
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Appendix A.
Survey Section 1: Knowledge Questions
Do you know whether or not trees grown in CONNECTICUT are sold for firewood?
Do you know of anyone or any company in CONNECTICUT that sells firewood?
If you know someone in CONNECTICUT that sells firewood, do you know whether or not they
sell firewood grown in CONNECTICUT?
Have you ever purchased wood flooring for your home?
Do you know whether or not trees grown in CONNECTICUT are sold to make wood flooring for
homes?
Do you know of anyone or any company in CONNECTICUT that sells wood flooring?
If you know someone in CONNECTICUT that sells wood flooring, do you know whether or not
they sell wood flooring that comes from trees grown in CONNECTICUT?
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Survey Section 2: Likert Scale Questions
When buying any wood product, how important is it to you personally that …
the wood is locally grown.
the product is locally manufactured.
the purchase supports a locally owned business.

How important is it to you personally that you buy forest products that come from trees that are
harvested, grown and produced …
using sustainable forestry practices?
in a manner that protects wildlife?
in a manner that protects water quality?
in a manner that keeps forests as forests (prevents conversion to other uses)?
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Appendix B: Example Choice Question
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Appendix C.
Survey Version Breakdown
Version
Number
Version 1
Version 2
Version 3
Version 4
Version 5
Version 6
Version 7
Version 8
Version 9
Version 10
Version 11
Version 12

Ngene
Block
1
1
1
2
2
2
1
1
1
2
2
2

Informational
Treatment
Present
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No

Bundled
Wood
Position
1st
3rd
2nd
1st
3rd
2nd
1st
3rd
2nd
1st
3rd
2nd

Cordwood
Position
2nd
1st
3rd
2nd
1st
3rd
2nd
1st
3rd
2nd
1st
3rd

Hardwood
Flooring
Position
3rd
2nd
1st
3rd
2nd
1st
3rd
2nd
1st
3rd
2nd
1st
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Appendix D
Utility Coefficients for the Bundled Wood Product
Variables
Class1
Class2
0.4078
0.8492
CT Grown Label
a
b
(.0764) [.0000]

Small Seller
Environmental Stewardship
Local Stewardship
Northeast
CT Region
Local Forest
Information Treatment *
Environmental Stewardship
Informational Treatment *
Local Stewardship
Price
ASCN

0.4755
(.0729) [.0000]

0.3117
(.1100) [.0046]

0.3651
(.0886) [.0000]

0.2717
(.1427) [.0568]

0.1934
(.0866) [.0254]

0.0665
(.1327) [.6165]

-0.2014
(.1367) [.1412]

0.0946
(.1174) [.4203]

-1.9551
(.1575) [.0000]

11.3670
(.8068) [.0000]

(.1037) [.0000]

0.8630
(.1210) [.0000]

1.0183
(.1830) [.0000]

0.3201
(.0969) [.0000]

0.3099
(.2305) [.1788]

0.2536
(.0914) [.0056]

0.7722
(.1248) [.0000]

-0.4338
(.1431) [.0024]

0.2231
(.1178) [.0582]

-0.9293
(.1692) [.0000]

Class3
0.3617
(.0788) [.0000]

-0.0161
(.1173) [.5630]

0.1144
(.1990) [.5655]

0.4357
(.1040) [.0000]

0.4949
(.1514) [.0011]

0.2850
(.0915) [.0008]

-0.3160
(.1531) [.0391]

0.2087
(.1730) [.2278]

-0.2829
(.1092) [.0096]

-0.6245
(.1644) [.0001]

8.6506

5.2559

(-1.5208) [.0000]

(1.1307) [.0000]

Class Probabilities
0.421
0.284
0.296
a. Numbers in parenthesis are standard deviations
b. Numbers in brackets are p values, denoting level of statistical significance
Log likelihood function -3032.18765
Chi squared [57 d.f.]
2017.72082
Model Significance level
.00000
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Table 9.
Willingness to Pay Values and Premiums for Bundled Wood Product
Class1
Class2
Class3
Variables
a
b
WTP
Premium WTP
Premium WTP
Premium
0.42
1.83
1.16
CT Grown Label
8.34%
36.55%
23.17%
c
d
(.0738) [.0000]

Small Seller
Environmental Stewardship
Local Stewardship
Northeast
CT Region
Local Forest
Information Treatment *
Environmental Stewardship
Informational Treatment *
Local Stewardship

0.49
(.0777) [.0000]

0.32
(.1090) [.0035]

0.37
(.1014) [.0002]

0.41
(.1243) [.0009]

0.37
(.0987) [.0002]

0.31e
(.1128) [.0067]

0.22e
(.0872) [.0133]

.42e
(.0738) [.0000]

(.2377) [.0000]

9.73%
6.38%
7.47%
8.22%
7.42%
6.20%
4.40%
8.40%

1.86
(.2442) [.0000]

2.19
(.2460) [.0000]

0.69
(.1966) [.0005]

1.77e
(.3360) [.0000]

1.71
(.2133) [.0000]

2.27
(.2986) [.0000]

1.72
(.1688) [.0000]

0.93
(.1517) [.0000]

(.2632) [.0000]

37.15%
43.83%
13.78%
35.40%
34.21%
45.37%
34.50%
18.58%

-0.28e
(.4311) [.5224]

0.37e
(.5756) [.5245]

1.40
(.3318) [.0000]

1.54
(.3995) [.0001]

1.20
(.3136) [.0001]

0.24
(.45952) [.6068]

0.22e
(.3283) [.8588]

0.59
(.6617) [.8957]

-5.60%
7.42%
27.91%
58.63%
51.91%
32.66%
4.40%
11.81%

a. Dollar value of WTP
b. Percentage increase over $5.00 base price
c. Numbers in parenthesis are standard deviations
d. Numbers in brackets are p values, denoting level of statistical significance
e. Coefficient for which this calculated value is based on is not statistically significant
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Appendix E.
Critical Values for test of Coefficient Equality for Bundled Wood Class 1
CT
Small
Environmental Local
CT
Local
Grown Seller
Stewardship
Stewardship Northeast Region Forest
Inf_Env Inf_loc
CT Grown Label
0
Small Seller
-0.6458
0.0000
Environmental
Stewardship
0.7472
1.2517
0.0000
Local Stewardship
0.3485
0.8841
-0.3674
0.0000
Northeast
0.0417
0.5133
-0.5585
-0.2348
0.0000
CT Region
0.3743
0.9177
-0.3547
0.0176
0.2527 0.0000
Local Forest
0.8244
0.0813
0.4447
0.6261 0.4330 0.0000
1.3166
Inf_env
0.7379
1.1796
1.7632
2.3171
1.2866 1.1776 0.6331 0.0000
Inf_loc
-0.0451
0.6018
-0.7829
-0.3860
-0.0743 -0.4124 -0.8592 -1.8041 0.0000
Critical value for a one sided t-test with a confidence level 0f 90% is +-1.282.
Values that exceed the critical values are shown in bold.
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Appendix F.
Critical Values for test of Coefficient Equality for Bundled Wood Class 2
CT
Small
Environmental Local
CT
Local
Grown Seller
Stewardship
Stewardship Northeast Region Forest
Inf_Env Inf_loc
CT Grown Label
0
Small Seller
-0.0870
0.0000
Environmental
Stewardship
-1.0641 -0.9646
0.0000
Local Stewardship
3.6916
3.7265
4.7724
0.0000
Northeast
0.1379
0.2080
1.0104
-2.7791
0.0000
CT Region
0.3676
0.4534
1.4785
-3.5206
0.1523 0.0000
Local Forest
-1.1548 -1.0657
-0.1983
-4.4181
-1.1067 -1.5209 0.0000
Inf_env
1.5649
-3.9979
0.3527
0.4462
0.1225 -0.0536 1.5847 0.0000
Inf_loc
3.1872
3.2289
4.3696
-0.9666
2.2836 2.9848 3.9994 3.5071 0.0000
Critical value for a one sided t-test with a confidence level 0f 90% is +-1.282.
Values that exceed the critical values are shown in bold.
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Appendix G.
Critical Values for test of Coefficient Equality for Bundled Wood Class 3
CT
Small
Environmental Local
CT
Local
Grown Seller
Stewardship
Stewardship Northeast Region Forest
Inf_Env Inf_loc
CT Grown Label
0
Small Seller
2.8396
0.0000
Environmental
Stewardship
1.2515 -0.8929
0.0000
Local Stewardship
-0.5595 -3.0723
-1.5490
0.0000
Northeast
-0.7883 -3.0819
-1.6688
-0.2699
0.0000
CT Region
-0.1002 -2.7674
-1.2710
0.4292
0.6618 0.0000
Local Forest
1.7396 -0.8141
0.1753
2.0435
2.1323 1.7296 0.0000
Inf_env
0.4647
2.8644
2.6140 -0.6167
2.8565 2.5131 0.3166 0.0000
Inf_loc
1.7485 -0.2394
0.5166
2.0023
2.0989 1.7565 0.4021 0.1965 0.0000
Critical value for a one sided t-test with a confidence level 0f 90% is +-1.282.
Values that exceed the critical values are shown in bold.
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Appendix H.
Utility Coefficients for Cordwoood Product
Variables
Class1
0.4755
CT Grown Label
a
Small Seller
Environmental Stewardship
Local Stewardship
Northeast
Region
Connecticut
Local Forest
Price
ASCN

Class2
0.3635

(.0682) [.0000]b

(.0480) [.0000]

0.4263

0.6386

(.0562) [.0000]

(.0535) [.0000]

0.3329

0.2829

(.0568) [.0000]

(.0402) [.0000]

0.1685

0.3587

(.0403) [.0000]

(.0451) [.0000]

0.0682

0.1070

(.1091) [.5321]

(.1055) [.3108]

0.3262

0.1456

(.0699) [.0000]

(.0713) [.0412]

0.1283

0.3200

(.1051) [.2223]

(.0826) [.0001]

-0.3653

0.3503

(.1121) [.0011]

(.0778) [.0000]

-0.0533

-0.0220

(.0031) [.0000]

(.0020) [.0000]

-12.270

-7.4031

(.6479) [.0000]

(.6261) [.0000]

Class Probabilities
0.421
0.284
a. Numbers in parenthesis are standard deviations
b. Numbers in brackets are p values, denoting level of statistical
significance
Log likelihood function
Chi squared [32 d.f.]
Significance level

-2979.64880
2189.34066
.00000
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Appendix I.
Willingness To Pay Values and Premiums for Cordwood Product
Class1
Variables
a
WTP
Premiumb
17.85
CT Grown Label
8.93%
c
d
(2.3300) [.0000]

Small Seller
Environmental Stewardship
Local Stewardship
Northeast
Region
Connecticut
Local Forest

16.00
(1.9265) [.0000]

12.50
(2.2456) [.0000]

6.32
(1.4888) [.0000]

4.23e
(3.9027) [.2782]

9.07
(3.2468) [.0052]

5.36e
(3.8786) [.1670]

-3.90
(3.7786) [.3014]

8.00%
6.25%
3.16%
2.12%
4.54%
2.68%
-1.95%

Class2
WTP
33.02
(3.9742) [.0000]

58.02
(4.9302) [.0000]

25.70
(3.6926) [.0000]

32.59
(4.2012) [.0000]

46.78e
(7.7739) [.0000]

48.54
(6.7692) [.0000]

56.46
(6.9990) [.0000]

57.84
(7.5235) [.0000]

Premium
16.51%
29.01%
12.85%
16.30%
23.39%
24.27%
28.23%
28.92%

a. Dollar value of WTP
b. Percentage increase over $200 base price
c. Numbers in parenthesis are standard deviations
d. Numbers in brackets are p values, denoting level of statistical significance
e. Coefficient for which this calculated value is based on is not statistically significant
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Appendix J.
Critical Values for test of Coefficient Equality for Cordwood Class 1
CT
Small
Environmental Local
Local
Grown Seller
Stewardship
Stewardship Northeast Region Connecticut Forest
CT Grown Label
0
Small Seller
0.6109
0.0000
Environmental
Stewardship
1.6545
1.1853
0.0000
Local Stewardship
4.1682
3.9753
2.2906
0.0000
Northeast
2.9936
2.7021
1.8330
0.4984
0.0000
Region
2.1944
1.8337
0.8653
-0.7715
-0.9529 0.0000
Connecticut
2.7593
1.5911
0.2309
-0.2040 0.7345
0.0000
2.4564
Local Forest
3.7303
2.5176
1.7111 0.0000
4.8996
4.6927
1.4990 2.6055
Critical value for a one sided t-test with a confidence level 0f 90% is +-1.282.
Values that exceed the critical values are shown in bold.
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Appendix K.
Critical Values for test of Coefficient Equality for Cordwood Class 2
CT
Small
Environmental Local
Local
Grown Seller
Stewardship
Stewardship Northeast Region Connecticut Forest
CT Grown Label
0
Small Seller
-3.9477
0.0000
Environmental
Stewardship
1.3497
5.2473
0.0000
Local Stewardship
0.0751
3.9265
-1.2314
0.0000
Northeast
-1.5761
1.2208
-2.4497
-1.6064
0.0000
Region
-1.9767
1.1324
-2.9618
-2.0021
-0.1703 0.0000
Connecticut
-2.9123
-3.8874
-2.9247
-0.9253 -0.8138
0.0000
0.1821
Local Forest
-3.8350
-2.9305
-0.1341 0.0000
-2.9168
0.0202
-1.0220 -0.9191
Critical value for a one sided t-test with a confidence level 0f 90% is +-1.282.
Values that exceed the critical values are shown in bold.
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Appendix L.
Utility Coefficients for Hardwood Flooring Product
Variables
Class1
1.0414
CT Grown Label
a
b
Small Seller
Environmental Stewardship
Local Stewardship
Northeast
New England
Southern New England
Connecticut
Local Forest
Price
ASCN

Class2
0.4161

(.1012) [.0000]

(.0399) [.0000]

0.1174

0.2505

(.1478) [.4274]

(.0431) [.0000]

0.8284

0.2336

(.1131) [.0000]

(.0374) [.0000]

0.6981

0.2470

(.1117) [.0000]

(.0365) [.0000]

1.2890

0.0300

(.1812) [.0000]

(.0845) [.7224]

0.4470

0.1973

(.2283) [.0503]

(.0774) [.0108]

0.2843

0.2408

(.2222) [.2008]

(.0702) [.0006]

-0.6324

0.1884

(.3138) [.0439]

(.0906) [.0108]

-0.4303

-0.2053

(.1920) [.0250]

(.0747) [.0060]

-0.0334

-0.00577

(0.0030) [.0000]

(0.0007) [.0000]

-19.460

-4.33878

(1.7682) [.0000]

(.39110) [.0000]

Class Probabilities
0.433
0.567
a. Numbers in parenthesis are standard deviations
b. Numbers in brackets are p values, denoting level of statistical
significance
Log likelihood function
Chi squared [34 d.f.]
Significance level

-2976.45101
2195.73622
.00000

75

Appendix M.
Willingness To Pay Values and Premiums for Hardwood Floor Product
Class1
Class2
Variables
a
b
WTP
Premium
WTP
Premium
62.34
144.28
CT Grown Label
13.12%
30.37%
c
d
(5.4831) [.0000]

(17.0214) [.0000]

e

Small Seller
Environmental Stewardship
Local Stewardship
Northeast
New England
Southern New England
Connecticut
Local Forest

7.02

(8.9761) [.0000]
49.59
(4.9991) [.0000]

41.79
(5.2134) [.0000]

67.24
(10.2114) [.0000]

42.04
(9.0092) [.0000]

37.169 e
(8.3884) [.0000]

9.73
(14.5600) [.5038]

15.78
(8.4983) [.0633]

1.48%
10.44%
8.80%
14.16%
8.85%
7.83%
2.05%
3.32%

86.86
(13.5828) [.0000]

81.01
(11.7872) [.0000]

85.62
(12.5818) [.0000]

83.45e
(20.7290) [0.000]

112.45
(21.8245) [.0000]

119.99
(21.5854) [.0000]

110.91
(22.8612) [.0000]

42.66
(19.7620) [.0309]

18.28%
17.05%
18.02%
17.57%
23.67%
25.25%
23.34%
8.98%

a. Dollar value of WTP
b. Percentage increase over $475.00 base price
c. Numbers in parenthesis are standard deviations
d. Numbers in brackets are p values, denoting level of statistical significance
e. Coefficient for which this calculated value is based on is not statistically significant

76

Appendix N.
Critical Values for test of Coefficient Equality for Hardwood Flooring Class 1
CT
Small
Environmental Local
New
S New
Local
Grown Seller
Stewardship
Stewardship Northeast England England Connecticut Forest
CT Grown Label
0.0000
Small Seller
0.0000
5.2591
Environmental
Stewardship
0.0000
1.7184 -4.1430
Local Stewardship
1.0801
0.0000
2.7164 -3.3491
Northeast
-0.4228 -4.4292
0.0000
-1.5525
-2.2200
New England
0.7328
-0.0242
1.9249 -2.7534
1.8507 0.0000
S New England
1.2719
0.4676
0.0000
2.5117 -2.4538
2.2755 0.3956
Connecticut
0.0000
3.3813 -0.1584
2.5890
2.0727
3.2337 1.8868
1.6328
Local Forest
-0.3587
0.0000
4.6036 -0.7085
3.4290
2.6085
3.8735 2.1202
1.7912
Critical value for a one sided t-test with a confidence level 0f 90% is +-1.282.
Values that exceed the critical values are shown in bold.
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Appendix O.
Critical Values for test of Coefficient Equality for Hardwood Flooring Class 2
CT
Small
Environmental Local
New
S New
Local
Grown Seller
Stewardship
Stewardship Northeast England England Connecticut Forest
CT Grown Label
0.0000
Small Seller
0.0000
2.6359
Environmental
Stewardship
0.0000
3.0550
0.3253
Local Stewardship
-0.2676
0.0000
2.7703
0.0668
Northeast
2.2672
0.0000
0.1376
-0.1023
0.0896
New England
-1.2672
-1.0646
1.1497 -0.9951
-0.9632 0.0000
S New England
-1.5846
-1.3752
0.0000
0.8832 -1.2987
-1.2207 -0.2457
Connecticut
0.0000
1.1705 -0.9040
-1.1621
-0.9687
-0.8895 0.0487
0.2888
Local Forest
1.8427
2.2578
0.0000
3.8949
1.6660
1.8333
1.4238 2.3697
2.6416
Critical value for a one sided t-test with a confidence level 0f 90% is +-1.282.
Values that exceed the critical values are shown in bold.
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